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\WHCNNUCDJ…PIKIGT’TIGDPKUUGCWHFGT)TWPFNCIGGKPGU2T…
HGTGP\HWPMVKQPCNUFGT(QTO
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GKPDGUVKOOVGU*ÑEJUVOC†CP’KIGPTKUKMQCWHYGKUGPFCTH
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FKG5RG\KHKMCVKQPGKPGTGKIGPUV…PFKIGP4KUKMQMQP\GRVKQPFGT/GUUWPIXQP4KUKMQKPGKPGO
CDUQNWVGP5KPPG’TUVFWTEJGKPGUQNEJG8QTIGJGPUYGKUGYKTF
H×TDGUVKOOVG(TCIGUVGNNWPIGP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9KTDGVTCEJVGPGKPGGKPRGTKQFKIG#PNCIGKPGKPGP(KPCP\VKVGN
GVYCGKPG#MVKG
QFGTKPGKP2QTVGHGWKNNGCWU(KPCP\VKVGNPFGT4×EMHNW†CWUFKGUGT+PXGUVKVKQPCO
2GTKQFGPGPFG KUV KPFGVGTOKPKGTV ’Z CPVG UQNN FCU HKPCP\KGNNG ’TIGDPKU FGT
+PXGUVKVKQP FWTEJ FKG 
\WHCNNUCDJ…PIKIG ’KP2GTKQFGP4GPFKVG 4OQFGNNKGTV
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KPFGVGTOKPKGTV UKPF <YGEMO…†KIGTYGKUG YGTFGP FKGUG )TÑ†GP KP GKPGT
OQFGNNVJGQTGVKUEJGP#PCN[UGUQOKVCNU\WHCNNUCDJ…PIKIG)TÑ†GPGTHC†VFCOKV
KUVCWEJFGT)GUCOVGTHQNI)FGU8GTUKEJGTWPIUWPVGTPGJOGPUGKPG<WHCNNUITÑ†G
’KP/QFGNNCPUCV\FGT(QTO
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UKEJGTWPIUWPVGTPGJOGPU FCU 4KUKMQIGUEJ…HV UQ XGTPCEJN…UUKIV OCP FGP
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YQXQP YKT KO YGKVGTGP 8GTNCWH FGT #TDGKV FGT GKPHCEJGTGP #PCN[UG YGIGP UVGVU
CWUIGJGPUQN…†VUKEJFKG#WUICPIUUKVWCVKQPGVYCYKG#DDKNFWPIKNNWUVTKGTGP
#DD 4GRT…UGPVCVKQPGKPGU\WHCNNUCDJ…PIKIGPHKPCP\KGNNGP’TIGDPKUUGUFWTEJFKG
&KEJVGHWPMVKQP
&KGFWTEJ#DDKNFWPIKNNWUVTKGTVG9CJTUEJGKPNKEJMGKVUXGTVGKNWPIWPFCWUKJTIIHCDIGNGKVGVG
4KUKMQOC†GYGKUGPMGKPGP$G\WI\WFGOLGYGKNKIGP’PVUEJGKFWPIUVT…IGTCWH’UKUVCDGTW’
YKEJVKI\WGTMGPPGPFC†FKGflDGTPCJOGFGTUGNDGP9CJTUEJGKPNKEJMGKVUXGTVGKNWPIH×TWPVGT
UEJKGFNKEJG’PVUEJGKFWPIUVT…IGTWPVGTUEJKGFNKEJG-QPUGSWGP\GPJCDGPWPFFCOKVWPVGTUEJKGF
NKEJG4KUKMGPWPF%JCPEGPPCEJUKEJ\KGJGPMCPP$GVTCEJVGPYKTCNU$GKURKGNWPVGTUEJKGFNKEJG

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.GDGPUXGTUKEJGTWPIYGTFGPFKG5RCTCPVGKNGFGT2T…OKGKPGKPGP
QFGTOGJTGTG+PXGUVOGPV
HQPFUGVYCGKPGP#MVKGPHQPFUKPXGUVKGTVWPFFKG#WU\CJNWPICWUFGT.GDGPUXGTUKEJGTWPI
J…PIVUQYQJNKO(CNNGUGKPGUXQT\GKVKIGP6QFGUFGU8GTUKEJGTWPIUPGJOGTUCDGTCWEJKO(CNNG
FGU’TNGDGPUFGU’PFGUFGT8GTVTCIUNCWH\GKVCDXQPFGO9GTVFGU(QPFU\WOLGYGKNKIGP
<GKVRWPMV&KG9GTVGPVYKEMNWPIFGU(QPFUMCPPOQFGNNVJGQTGVKUEJFWTEJGKPG9CJTUEJGKPNKEJ
MGKVUXGTVGKNWPIYKGKP#DDKNFWPITGRT…UGPVKGTVYGTFGP&KGUG9CJTUEJGKPNKEJMGKVUXGTVGKNWPI
DGKPJCNVGV LGFQEJ WPVGTUEJKGFNKEJG -QPUGSWGP\GP H×T 8GTUKEJGTWPIUWPVGTPGJOGP WPF
8GTUKEJGTWPIUPGJOGT YQDGK FKGUG \WFGO PQEJ XQP FGT LGYGKNKIGP8GTVTCIUMQPUVTWMVKQP
CDJ…PIGP +O (CNNG GKPGT HQPFUIGDWPFGPGP .GDGPUXGTUKEJGTWPI QJPG )CTCPVKG GKPGT
/KPFGUVXGT\KPUWPIGVYCDGVTKHHVFCU4KUKMQGKPGTCFXGTUGP9GTVGPVYKEMNWPIFGU(QPFUPWTFKG
8GTOÑIGPUUKVWCVKQPFGU8GTUKEJGTWPIUPGJOGTUWPFPKEJVFKGFGU8GTUKEJGTWPIUWPVGTPGJOGPU
)CTCPVKGTVFCU8GTUKEJGTWPIUWPVGTPGJOGPCDGTFKG’T\KGNWPIGKPGTIGYKUUGP/KPFGUVTGPFKVG
GVYCFGT*ÑJGT UQH×JTVFKGU\WCPFGTUCTVKIGP-QPUGSWGP\GPH×TFKG8GTOÑIGPUUKVWCVKQPGP
XQP 8GTUKEJGTWPIUPGJOGT WPF WPVGTPGJOGP KO 8GTINGKEJ \W XQTUVGJGPFGO (CNN ’KP
ÑMQPQOKUEJTGNGXCPVGU4KUKMQH×TFCU8GTUKEJGTWPIUWPVGTPGJOGPGTIKDVUKEJFCDGKCDGTGTUV
YGPPFKG4GPFKVGGPVYKEMNWPIFGU(QPFUWPVGTFKGICTCPVKGTVG/KPFGUVXGT\KPUWPIHCNNGPUQNNVG
+OHQNIGPFGPKUVGUWPUGT<KGNFCUH×TFGPLGYGKNKIGP’PVUEJGKFWPIUVT…IGTH×TUGKPGURG\KHK
UEJG5KVWCVKQPÑMQPQOKUEJTGNGXCPVG4KUKMQRQVGPVKCN
INGKEJGUIKNVH×TFCU%JCPEGPRQVGPVKCN
\WGTHCUUGP#DDKNFWPITGRT…UGPVKGTVFCIGIGPGJGTFKG’KIGP\WH…NNKIMGKVOKVFGP-QORQ
PGPVGP’KIGPTKUKMQWPF’KIGPEJCPEG
’KPKPVWKVKXGT4KUKMQDGITKHHFGTFKG-QPUGSWGP\GPGKPGTCFXGTUGPHKPCP\KGNNGP’PVYKEMNWPI
WPVGT’KPDG\KGJWPIFGULGYGKNKIGP’PVUEJGKFWPIUVT…IGTUGTHC†VKUVFGTLGPKIGXQP4KUKMQCNU
OÑINKEJGO8GTNWUV FJFGT)GHCJTGKPGTCFXGTUGPHKPCP\KGNNGP’PVYKEMNWPI&KGKO<GPVTWO
UVGJGPFGCFXGTUGHKPCP\KGNNG’PVYKEMNWPIOW†UKEJFCDGKPKEJVCWHFCU’TNGKFGPHKPCP\KGNNGT
8GTNWUVGDGUEJT…PMGP$GKFGOXQTCPUVGJGPFGP$GKURKGNGKPGTHQPFUIGDWPFGPGP.GDGPUXGT
UKEJGTWPI OKV GKPGT ICTCPVKGTVGP /KPFGUVTGPFKVG FGU 5RCTMCRKVCNU XQP T  OW† FCU 8GT
UKEJGTWPIUWPVGTPGJOGPFKGUG/KPFGUVTGPFKVGXGTDKPFNKEJGTYKTVUEJCHVGPWPFFCU4KUKMQFGU
7PVGTPGJOGPU DGUVGJV JKGT PKEJV KP FGT’T\KGNWPI PGICVKXGT4GPFKVGP 
8GTOKPFGTWPI FGU
KPXGUVKGTVGP-CRKVCNU UQPFGTP KP FGT0KEJV’TYKTVUEJCHVWPI FGT/KPFGUVTGPFKVG*'.6'0

5HHMGPP\GKEJPGV4KUKMQCNU+PHQTOCVKQPUFGHK\KV×DGTFKGHKPCNG$GUVKOOVJGKV
FJ×DGTFCU’TTGKEJGPIGUVGEMVGT<KGNGD\Y
KOXQTNKGIGPFGP(CNNGCPIGUVTGDVGTHKPCP\KGNNGT
<WUV…PFG #WU FKGUGP )T×PFGP UQNN KO YGKVGTGP WPVGT FGO 4KUKMQRQVGPVKCN HKPCP\KGNNGT
’TIGDPKUUGH×TFGPLGYGKNKIGP’PVUEJGKFWPIUVT…IGTFCU#WUOC†FGT)GHCJTFGT7PVGTUEJTGKVWPI
GKPGTCPIGUVTGDVGPHKPCP\KGNNGP<KGNITÑ†G
VCTIGV\XGTUVCPFGPYGTFGP#NU5[PQP[OH×TFKGUG
%JCTCMVGTKUKGTWPIUQNNKOHQNIGPFGPCWEJFGT$GITKHH5JQTVHCNN4KUKMQDGPWV\VYGTFGP#PCNQI
Y×TFGCWU5KEJVFGU’PVUEJGKFWPIUVT…IGTUFCUGPVURTGEJGPFG%JCPEGPRQVGPVKCNKPFGO#WUOC†
FGT/ÑINKEJMGKVFGTflDGTUEJTGKVWPIFGTCPIGUVTGDVGP<KGNITÑ†GDGUVGJGP
#NUGTUVGP5EJTKVVKP4KEJVWPI3WCPVKHK\KGTWPIXQP4KUKMQD\Y%JCPEGKPFGOIGPCPPVGP5KPPG
\GTNGIGP YKT FKG <WHCNNUXCTKCDNG : FGT HKPCP\KGNNGP ’TIGDPKUUG TGNCVKX \W FGT IGIGDGPGP
X 
 X

(z)  z 	 X
	
(z) ,
X
	
(z) 
 max(z 	 X, 0)


z 	 x x  z
0 x > z
X

(z) 
 max(X 	 z, 0)


0 x  z
x 	 z x > z .

(6)
(7a)
(7b)
<KGNITÑ†G\CWHHQNIGPFG9GKUGCFFKVKXKPFTGK6GKNG
YQDGK
D\Y
&CDGKDGUEJTGKDVFKG<WHCNNUITÑ†G: 
\FKG*ÑJGFGU(GJNDGVTCIGU
UJQTVHCNNFGTFKGHKPCP

\KGNNG<KGNITÑ†G\WPVGTUEJTGKVGPFGP4GCNKUCVKQPGPXQP:Y…JTGPF: 
\FKG*ÑJGFGU’Z\GU

UGUFGTFKG<KGNITÑ†G\×DGTUEJTGKVGPFGP4GCNKUCVKQPGPXQP:GTHC†V#DDKNFWPIKNNWUVTKGTV
FKGUG8QTIGJGPUYGKUGKPFGOFGTIGUCOVG9GTVGDGTGKEJFGT<WHCNNUITÑ†GKPGKPGP5JQTVHCNN
$GTGKEJFGTFCU4KUKMQRQVGPVKCNFGTHKPCP\KGNNGP’TIGDPKUUGTGNCVKX\WT<KGNITÑ†G\ITCRJKUEJ
KNNWUVTKGTVUQYKGKPGKPGP’Z\GUU$GTGKEJFGTGPVURTGEJGPFFCU%JCPEGPRQVGPVKCNKNNWUVTKGTV
\GTNGIVYKTF
#DD 5JQTVHCNND\Y’Z\G†$GTGKEJDG\×INKEJFGT<KGNITÑ†G\
f
	
(x) 

0 x < 0
1 	 F(z) x 
 0
f(z 	 x) x > 0 .
f

(x) 

0 x < 0
F(z) x 
 0
f(x 	 z) x > 0 .

(8a)
(8b)
#DUEJNKG†GPFUQNNPQEJCWHFKG<WHCNNUIGUGV\O…†KIMGKVXQP: 
\D\Y: 
\GKPIGICPIGP
 
YGTFGP7PVGTFGT#PPCJOGFC†FKG<WHCNNUITÑ†G:GKPG&KEJVGHWPMVKQPH
ZDGUKV\VGTIGDGP
UKEJ FKG GPVURTGEJGPFGP &KEJVGHWPMVKQPGP H 
Z D\Y H 
Z \W 
FCDGK DG\GKEJPG ( FKG
 
8GTVGKNWPIUHWPMVKQPXQP:
D\Y
1HHGPDCTDGUKV\GPFKG&KEJVGPGKPG7PUVGVKIMGKVUUVGNNGKO2WPMVZ: 
\DGUKV\VGKPGKP

0WNNNKPMUMQP\GPVTKGTVG8GTVGKNWPIFKG9CJTUEJGKPNKEJMGKVUOCUUG2
: 2
: \

(
\KUVKO2WPMVZMQP\GPVTKGTV: 
\KUVGDGPHCNNUKP0WNNNKPMUMQP\GPVTKGTVFKG

GPVURTGEJGPFG9CJTUEJGKPNKEJMGKVUOCUUGKUV2
: 2
:\(
\

 <WT3WCPVKHK\KGTWPIFGU4KUKMQRQVGPVKCNU
+O5KPPGFGTIGY…JNVGP4KUKMQMQP\GRVWCNKUKGTWPIDGKPJCNVGV: 
\CNNGTGNGXCPVGP+PHQTOCVKQ

PGP×DGTFCU4KUKMQRQVGPVKCNXQP:’KPG
GKPFKOGPUKQPCNG/C†ITÑ†GH×TFCU4KUKMQGTJ…NV
OCP LGFQEJ GTUV FWTEJ GKPG $GYGTVWPI XQP : 
\ +P #PCNQIKG \WT 8QTIGJGPUYGKUG FGT

UVCVKUVKUEJGP ’PVUEJGKFWPIUVJGQTKG  
4KUKMQ  GTYCTVGVGT 8GTNWUV H×JTGP YKT FC\W GKPG
8GTNWUVD\Y-QUVGPHWPMVKQP.
NQUUHWPEVKQPEQUVHWPEVKQPGKPFKGGKPG$GYGTVWPIFGTOKV
XGTUEJKGFGPGP7PVGTUEJTGKVWPIUJÑJGPXGTDWPFGPGP-QPUGSWGP\GPH×TFGP’PVUEJGKFWPIUVT…IGT
DGKPJCNVGV&COKV UKPFYKT KP FGT .CIG FCUOKV: TGNCVKX \WT <KGNITÑ†G \ H×T FGP ’PV
UEJGKFWPIUVT…IGTXGTDWPFGPG4KUKMQ4
:KO5KPPGGKPGU5JQTVHCNN4KUKMQU\WFGHKPKGTGPFWTEJ

\WT8GTGKPHCEJWPIFGT0QVCVKQPWPVGTFT×EMGPYKTFKG<KGNITÑ†G\
R(X) 
 E[L(X
	
)] .
X) 
 P
 
	 
L(x) f
	
(x) dx

 P

0
L(x) f(z 	 x) dx 
 P
z
	 
L(x 	 z) f(x) dx
SW
z
(X) :
 E(X 0
	
) 
 P(X  z) ,
SE
z
(X) :
 E(X
	
) 
 P
z
	 
(z	x) f(x) dx
R(X) 
 P
z
	 
(x 	 z)n f(x) dx ,

(9)
(10)
(11)
(12)
7PVGT$GT×EMUKEJVKIWPIXQP
CGTJCNVGPYKTKPTGEJGPVGEJPKUEJGT*KPUKEJV
&COKVUVGJVGKPCNNIGOGKPGTUVTWMVWTGNNGT4CJOGP\WT/GUUWPIFGU4KUKMQRQVGPVKCNU\WHCNNUCD
J…PIKIGTHKPCP\KGNNGT’TIGDPKUUG\WT8GTH×IWPIURG\KHKUEJG/C†GH×TFCU4KUKMQRQVGPVKCNGT
IGDGPUKEJKP#DJ…PIKIMGKVXQPFGTFWTEJFGP’PVUEJGKFWPIUVT…IGTFWTEJ\WH×JTGPFGP9CJN
FGT8GTNWUVHWPMVKQP.9KTDGVTCEJVGPFC\WKOHQNIGPFGPGKPG4GKJGXQP$GKURKGNGP
’KPGGTUVGCNNIGOGKPG-NCUUGXQP8GTNWUVHWPMVKQPGPDKNFGPFKG2QVGP\HWPMVKQPGP.
ZZ P
QHHGPDCTIKNVKPFKGUGO(CNNG TGEJGPVGEJPKUEJH×JTVGKP
UQNEJGT#PUCV\UQOKVCWHFCU2TQDNGOFGT$GUVKOOWPIRCTVKGNNGT/QOGPVG FGT<WHCNNUITÑ†G
:
9…JNVOCPPFJ.
ZUQDGFGWVGVFKGUFC†U…OVNKEJGOÑINKEJG7PVGTUEJTGKVWPIGP
FGTHKPCP\KGNNGP<KGNITÑ†G\INGKEJDGYGTVGVYGTFGPGVYCGKP7PVGTUEJTGKVGPXQP\WO&/
GDGPUQYKGGKPG8GTHGJNWPIWO/KNNKQP&/$GKGPVURTGEJGPFGT#WUYGTVWPIXQP

GTJCNVGPYKTFGOIGO…†
FJ FKG 9CJTUEJGKPNKEJMGKV FCH×T FC† FKG 4GCNKUKGTWPI XQP : FKG <KGNITÑ†G \ PKEJV
×DGTUEJTGKVGV
5JQTVHCNN9CJTUEJGKPNKEJMGKV59 FKGOÑINKEJG*ÑJGFGT7PVGTUEJTGKVWPIGP\
URKGNVFCDGKMGKPG4QNNG
9…JNVOCPPFJ.
ZZUQDGFGWVGVFKGUFC†FKGOÑINKEJGP7PVGTUEJTGKVWPIGPXQP
\RTQRQTVKQPCN\WKJTGT*ÑJGIGYKEJVGVYGTFGPWPFYKTGTJCNVGPCWU

&GT#WUFTWEM
GPVURTKEJVFGO5JQTVHCNN’TYCTVWPIUYGTV5’ GKPGO/C†H×TFGPOKVVNGTGP\
$GVTCIFGT7PVGTUEJTGKVWPIFGTHKPCP\KGNNGP<KGNITÑ†G\
9…JNV OCP UEJNKG†NKEJ .
Z  Z  
SWCFTCVKUEJG 8GTNWUVHWPMVKQP UQ YGTFGP ITÑ†GTG
SSV
z
(X) :
 E(X
	
2) 
 P
z
	 
(z 	 x)2 f(x) dx
KR
z
(X) :
 E(e X	) 
 P
z
	 
e z 	 x f(x) dx .
E[L(X
	
)] 
 M

n 
 0
L n(0)
n!
E(X
	
n) .
L(x) 
 M

n 
 0
L (n)(0)
n!
x n

(13)
(14)
(15)
7PVGTUEJTGKVWPIGPXQP\GPVURTGEJGPFJÑJGT
KO8GTJ…NVPKUFGT3WCFTCVGFGT#DYGKEJWPIGP
DGYGTVGVCNUIGTKPIGTG7PVGTUEJTGKVWPIGP+PFKGUGO(CNNGGTJCNVGPYKT

&GT#WUFTWEM
GPVURTKEJVFGT5JQTVHCNN5GOKXCTKCP\558 GKPGO/C†H×TFKGOKVVNGTG\
SWCFTCVKUEJG5VTGWWPIFGTDGVTCIUO…†KIGP7PVGTUEJTGKVWPIGPFGTHKPCP\KGNNGP<KGNITÑ†G\
#NVGTPCVKX \W2QVGP\HWPMVKQPGPMCPPOCPCWEJCPFGTG(WPMVKQPGPYKG’ZRQPGPVKCN QFGT
NQICTKVJOKUEJG (WPMVKQPGP CPUGV\GP &KG 9CJN .
Z  G  GVYC KORNK\KGTV FC† JQJGZ
7PVGTUEJTGKVWPIGPFGT<KGNITÑ†GDGUQPFGTUJQEJIGYKEJVGVYGTFGP+PVWKVKXMCPPOCPFKGUUQ
FGWVGP FC† FGT ’PVUEJGKFWPIUVT…IGT GKPG (WTEJV XQT -CVCUVTQRJGPTKUKMGP CWHYGKUV ’KPG
/C†\CJNH×TFCUOKV:XGTDWPFGPG-CVCUVTQRJGPTKUKMQ-4 Y…TGUQOKV\
$GUKV\VFKG8GTNWUVHWPMVKQP.
ZGKPG6C[NQTGPVYKEMNWPI
2QVGP\TGKJGPFCTUVGNNWPIFGT(QTO
UQN…†VUKEJFKG$GTGEJPWPIFGU4KUKMQRQVGPVKCNU\WT×EM
H×JTGPCWHFGP(CNNFGT2QVGP\HWPMVKQPGP.
ZZ FWTEJP 
9GPFGPYKTWPUPWP KPFGT.KVGTCVWTDGUVGJGPFGP#PYGPFWPIUDGKURKGNGP KO$GTGKEJFGT
(KPCP\ WPF 8GTUKEJGTWPIUO…TMVG \W FKG 5RG\KCNH…NNG FGT XQTUVGJGPFGP flDGTNGIWPIGP
FCTUVGNNGP
+O$GTGKEJFGT2QTVHQNKQ6JGQTKGJCVFCU4KUKMQOC†FGT5JQTVHCNN9CJTUEJGKPNKEJMGKV
H×T
FKG4GPFKVG4GKPGT#PNCIGKPGKPGP(KPCP\VKVGND\YGKP2QTVGHGWKNNGXQP(KPCP\VKVGNPKPFGP
NGV\VGP ,CJTGP GKPG GTJGDNKEJG $GCEJVWPI CNU #NVGTPCVKXG \WO 4KUKMQOC† 8CTKCP\ D\Y
5VCPFCTFCDYGKEJWPIGTHCJTGP&CDGKJCVFKG\WGTTGKEJGPFGHKPCP\KGNNG<KGNITÑ†G\KPFKGUGO
<WUCOOGPJCPI FKG $GFGWVWPI GKPGT \W GTTGKEJGPFGP/KPFGUV4GPFKVG T  9KG UEJQP KP
#DUEJPKVVKPGKPGOCNNIGOGKPGP-QPVGZVGTN…WVGTVUVGNNGP8CTKCP\D\Y5VCPFCTFCDYGKEJWPI
GJGT GKP /C† H×T FKG 8QNCVKNKV…V FGU (KPCP\VKVGNU RGT UG FCT YQJKPIGIGP FKG 5JQTVHCNN
9CJTUEJGKPNKEJMGKV 
KP GKPHCEJGT9GKUG CWH FCU H×T FGP LGYGKNKIGP ’PVUEJGKFWPIUVT…IGT
TGNGXCPVG 4KUKMQ CDUVGNNV #WEJ FKG 4KUKMQOC†G 5JQTVHCNN’TYCTVWPIUYGTV WPF 5JQTVHCNN
5GOKXCTKCP\JCDGPCMVWGNN’KPICPIKPFKGRQTVHQNKQVJGQTGVKUEJG.KVGTCVWTGTHCJTGP
VW0(S) :
 P(VTG < 0) 
 P(S > ) .

(16)
6[RKUEJGTYGKUGYGTFGPFKG4KUKMQOC†GFGU6[RWU

 KP8GTDKPFWPIOKVCPFGTGP
/C†GPDGPWV\V\$WOGKPG2QTVHQNKQ1RVKOKGTWPIFWTEJ\WH×JTGP#WH UQNEJG2TQDNGO
UVGNNWPIGPMQOOGPYKTPQEJ\WT×EMFGUYGIGP UGK CPFKGUGT5VGNNGPWT CWHFGP6GKN FGT
.KVGTCVWT JKPIGYKGUGP DGK FGO FKG &KUMWUUKQP FGT GPVURTGEJGPFGP 4KUKMQOC†G OKV KO
8QTFGTITWPFUVGJV 
9GPFGPYKTWPUPWP#PYGPFWPIGPKPFGP8GTUKEJGTWPIUO…TMVGP\WWPFITGKHGPFCDGK\WT×EM
CWHFKG5KVWCVKQPFGU$GKURKGNUFGT#PCN[UGFGUXGTUKEJGTWPIUVGEJPKUEJGPD\YFGUIGUCOVGP
2GTKQFGPGTHQNIUFGU8GTUKEJGTWPIUWPVGTPGJOGPU9KTDGIKPPGPOKVGKPGT&KUMWUUKQPOÑINKEJGT
HKPCP\KGNNGT<KGNITÑ†GP\FGTGP7PVGTUEJTGKVWPIFWTEJFGPTGCNKUKGTVGP
XGTUKEJGTWPIUVGEJ
PKUEJGP’THQNIFCU4KUKMQRQVGPVKCNFGU7PVGTPGJOGPUYKFGTURKGIGNV
9…JNVOCP\WPFDGVTCEJVGVFGP8GTUKEJGTWPIUVGEJPKUEJGP’THQNI
UQY×TFGFCU
8GTUKEJGTWPIUWPVGTPGJOGPFCU4KUKMQRQVGPVKCNFCTKPUGJGPFC†FKG2T…OKGPGTNÑUG%GKPGT
2GTKQFGPKEJVCWUTGKEJGPFGPTGCNKUKGTVGPMQNNGMVKXGP)GUCOVUEJCFGP5\WFGEMGP$GVTCEJVGV
OCPFGPIGUCOVGP2GTKQFGPGTHQNIIGO…†
UQY×TFGDGK9CJN\FCU4KUKMQKPGKPGO
PGICVKXGP2GTKQFGPGTHQNICPUKEJIGUGJGPYGTFGP
’KPGCNVGTPCVKXGIGDT…WEJNKEJG9CJNUVGNNV\5- FCTYQDGK5- FCUDGKO8GTUKEJGTWPIU 
WPVGTPGJOGPCO2GTKQFGPCPHCPIXQTJCPFGPG5KEJGTJGKVUMCRKVCNFCTUVGNNVFCU\WT&GEMWPI
HKPCP\KGNNGT8GTNWUVGJGTCPIG\QIGPYGTFGPMCPP &CU4KUKMQY×TFGXQO8GTUKEJGTWPIU
WPVGTPGJOGPKPFKGUGO(CNNGFCTKPIGUGJGPYGTFGPFC†FKGXGTUKEJGTWPIUVGEJPKUEJGPD\Y
)GUCOVXGTNWUVGFCUXQTJCPFGPG5KEJGTJGKVUMCRKVCNCWH\GJTGP#DGTCWEJGKPG9CJN\ KUV
FGPMDCT YGPP H×T FCU 8GTUKEJGTWPIUWPVGTPGJOGP CWU FGO 4KUKMQIGUEJ…HV D\Y FGO
)GUCOVIGUEJ…HVGKPRQUKVKXGT’THQNIUDGKVTCIPQVYGPFKIKUV#DGTCWEJFKG’TTGKEJWPIGKPGU
/KPFGUV5KEJGTJGKVUMCRKVCNDGUVCPFGUCO’PFGFGT2GTKQFGCNU5VGWGTITÑ†GMCPPKO4CJOGP
FKGUGTCNNIGOGKPGP-QP\GRVKQPFCTIGUVGNNVYGTFGP&KGUG$GKURKGNGWPVGTUVTGKEJGPPQEJOCNUFKG
(NGZKDKNKV…VWPF)GPGTCNKV…VFGUGPVYKEMGNVGP#PUCV\GU
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